. Only VMB males have wings. The males will fly short distances to find a female with which to mate. Photo by Kent Daane. found on the leaves and clusters in late spring through the fall ( fig. 6 ). Shortly after harvest, VMB density declines. This generalized biology fits most VMB populations, but it may vary with location and cultivar.
FINDING VINE MEALYBUGS
VMBs can be detected either through visual surveys of grapevines or by pheromone trapping. In many cases, stripping bark from the trunk can aid in finding VMB populations. With visual surveys, look for
• intense ant activity on vines, wires, or drip tubing
• black sooty mold or honeydew on the trunk, cordons, leaves, and fruit ( fig. 7) • white waxy substance (clusters of VMBs or VMB egg masses) in crevices in and under bark and on nodes (figs. 8 and 9) 3 ANR Publication 8152 • wet-looking areas on the bark caused by mealybug honeydew
• abscised brown leaves under the vine covered with honeydew and sooty mold ( fig. 10 ) Pheromone traps can be placed in the vine canopy from bud break through November ( fig. 11 ). There should be at least one trap per 10 to 20 acres (4 to 8 ha) of vineyard. These traps will attract VMB males from as far away as 300 feet (about 90 m) or more. Your county agricultural commissioner, UCCE Farm Advisor, or pest control adviser (PCA) has guidelines for trap placement and servicing. If more than 10 males are found in a trap in a month, additional traps should be placed in and outside the vineyard to help pinpoint the infestation(s). Vines adjacent to positive traps with 10 or more males should be examined for the presence of VMB females.
Identifying VMBs
Several different species of mealybugs may infest grapevines. It is important to know which species of mealybug is present because management programs for the various mealybugs differ. VMB cannot be positively identified using a hand lens. If you find mealybugs in your vineyard, collect the largest mealybugs you can find and place them in a jar of alcohol or sealed plastic bag. Take the sample to either your UCCE Farm Advisor or county agricultural commissioner. The phone number and location of these offices can be found in the government pages of the phone book under "County Government." UCCE offices can also be found on the UC Agriculture and Natural Resources Web site at http://ucanr.org/ce.cfm. California agricultural commissioners can also be found on the California Department of Food and Agriculture Web site at http://www.cdfa.ca.gov/ exec/cl/countyagmap.htm.
PREVENTING THE SPREAD OF VINE MEALYBUG
You can help limit the spread of VMBs using the following simple steps.
• Become educated on the VMB by attending local meetings and reading information from your UCCE Farm Advisor or county agricultural commissioner.
• Use pheromone traps to detect or determine the extent of VMB populations in your area.
• Thoroughly clean any and all equipment that has been in an infested area, including sprayers, harvesting bins and boxes, trailers, shovels, hoes, pruning shears, mechanical pruning equipment, etc. If in doubt, clean the equipment.
• Ensure that field crews do not enter uninfested vineyards after working in an area infested with VMBs.
• Rake up and dispose of fallen leaves in infested vineyards as the leaves may harbor VMBs.
• Obtain planting material from sources that trap for VMBs and/or hot water dip dormant grapevines ( fig. 12 ).
• Do not take cuttings from areas that are known to be infested.
• VMBs can survive crushing and de-stemming, so use care when bringing winery waste into your vineyard.
• Make sure your neighboring grape growers are aware of this pest. 
MANAGEM E N T OF VINE MEALYBU G
Aggressive treatment programs started when VMB infestations are small can reduce their spread and reduce the number of acres that require treatment. Treatments should be aimed at obtaining clean fruit and avoiding having populations in the canopy that may spread due to leaf fall, pruning activities, and harvest activities. Details for the management program can be found in the UC pest management guidelines, available from either your UCCE Farm Advisor or online at the UC IPM Web site, http://www.ipm.ucdavis.edu/PMG/. The guidelines include current insecticide treatment recommendations.
Ants and VMB
Some species of ants will tend VMBs and feed on the honeydew produced ( fig. 13) . The ants may also protect VMBs by keeping parasites and predators away. VMB populations can sometimes be found on the vine by following the ants.
Biological Control
VMB is attacked by various arthropod predators ( fig. 14) and by a small wasp, Anagyrus pseudococci ( fig. 15 ). This wasp was introduced in the 1940s and 1950s against citrus mealybug, a close relative of VMB. Research on other biological control agents is ongoing.
SUMMARY
• VMB is a small, cryptic insect that can cause severe economic damage in grapes.
• VMB spread can be limited by using proper sanitation and cultural practices.
• Educating yourself about the VMB is one of the best ways to minimize your risk of having VMBs in your vineyard.
• Keep your eyes open for vines that appear abnormal.
• If you think you may have VMBs, please submit a sample to your local UCCE Farm Advisor or county agricultural commissioner' s office.
• An aggressive and comprehensive treatment program may avoid large-acreage treatments.
• By working together, we can limit the impact of VMB on the grape industry of California.
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Figure 15. Anagyrus pseudococci female searching for VMB. Photo by Jack Kelly Clark.
